Characteristics of the intron involvement in the mitogen-induced expression of Zfp-36.
Zfp-36, the gene encoding the putative zinc finger protein tristetraprolin (TTP), is rapidly induced in fibroblasts by a variety of growth factors. Recent gene knockout experiments have shown that TTP-deficient mice developed arthritis, cachexia, and autoimmunity, all apparently mediated by an excess of tumor necrosis factor alpha. We recently showed that full serum inducibility of Zfp-36 requires elements in the promoter; in addition, removal of the single intron strikingly inhibited serum-induced TTP expression. We show here that replacement of the intron with unrelated sequences, or removal of 95% of the intron but retention of the splice sites, each resulted in the maintenance of approximately 45 and 19%, respectively, of full serum-induced expression. In addition, deletion of intron sequences base pairs 601-655 decreased the serum-induced expression of TTP by 65%. Sequence base pairs 618-626 bound specifically to the transcription factor Sp1; mutation of this binding motif decreased TTP expression by 70%, suggesting that Sp1 binding to this motif contributes to serum induction of Zfp-36. We conclude that full serum-induced expression of Zfp-36 depends on the activation of conventional promoter elements as well as elements in the single intron, and that the presence per se of the intron in its natural location also contributes significantly to the regulated expression of this gene.